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As we know large numbers of URM structures around the world have not been designed for seismic loads and structural 
walls of these buildings were primarily designed to resist gravity loads. Therefore moderate to strong earthquakes can 
devastate entire cities or villages resulting in massive death toll and cause extensive losses. Hence retrofitting of these 
structures and improving their strength is significant and vital. There are different types of retrofitting methods for 
rehabilitation of brick walls. In this paper among these several types of retrofitting techniques, we tried to model center 
core method to see how efficient it could be on reinforcing brick walls against shear forces. For this reason 
experimental tests carried out on triplets in order to specify mechanical parameters of brick-mortar interface, and 
diagonal tensile test in order to define shear strength of masonry panels. Also in order to define mechanical properties 
of masonry components (brick, mortar and fiber concrete), tests were performed in line with the criteria of America. 
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㸯㸬ࡣࡌࡵ࡟ 
 
⤌✚㐀ᵓ㐀≀ࡣࠊ⏝࠸ࡿ⤌✚ᮦᩱࡢᕪࡸᵓ㐀ᙧᘧࡢ㐪࠸࠿ࡽᵝࠎ࡞ࢱ࢖ࣉࡢࡶࡢࡀ࠶ࡿࡀࠊ⌧ᅾ࡛ࡶୡ⏺
ࡢேཱྀࡢ⣙6๭ࡢேࠎࡀ⤌✚㐀ᵓ㐀≀࡟ᒃఫࡋ࡚࠸ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ⤌✚㐀ᵓ㐀≀ࡢศᕸ࡜ᆅ㟈ࡢከⓎᆅ
ᖏࡢศᕸࡀ㔜࡞ࡿࡓࡵࠊᆅ㟈ࡢࡓࡧ࡟ከࡃࡢ⤌✚㐀ᵓ㐀≀ࡀಽቯࡋࠊከࡃࡢேࡀ≛≅࡜࡞ࡗ࡚࠸ࡿ1)ࠋࡲࡓࠊ
⤌✚㐀ᵓ㐀≀ࡣ㏆ᖺࠊࡑࡢᕼᑡᛶࡸព໶ᛶࡀホ౯ࡉࢀࠊṔྐᘓ㐀≀࡜ࡋ࡚ὀ┠ࡉࢀ࡚࠸ࡿࠋ 
᪥ᮏࢆࡣࡌࡵࠊඛ㐍ᅜ࡛ࡣ⤌✚㐀ᵓ㐀≀ࡣ㕲㦵ࡸ㕲➽ࢥࣥࢡ࣮ࣜࢺ࡞࡝࡛⿵ᙉࡉࢀ࡚࠸ࡿࡓࡵࠊᆅ㟈࡟ᑐ
ࡋ࡚ࡢ᢬ᢠຊࡀ࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ㏵ୖᅜ࡛ࡢ⤌✚㐀ᵓ㐀≀ࡣࣀ࢚ࣥࣥࢪࢽ࢔ࢻ࡜࿧ࡤࢀࠊ⪏㟈タィࢆ࠶
ࡲࡾ⪃៖ࡏࡎ࡟㐀ࡽࢀࠊရ㉁⟶⌮ࡶ࠶ࡲࡾ࡞ࡉࢀ࡚࠸࡞࠸ࡓࡵࠊᆅ㟈࡟ᑐࡋ࡚⬤ᙅ࡛࠶ࡾࠊ୍ᗘಽቯࡍࡿ࡜
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᚟ඖࡀ㞴ࡋ࠸ࠋࡉࡽ࡟ࠊ 2011ᖺࡢࢽ࣮ࣗࢪ࣮ࣛࣥࢻ࢝ࣥࢱ࣮࣋ࣜᆅ㟈ࠊ2012ᖺࡢ࢖ࢱࣜ࢔໭㒊ᆅ㟈ࠊ࢖ࣛ
ࣥ໭す㒊ᆅ㟈ࠊ୰ᅜ༡す㒊ᆅ㟈࡟ࡼࡾከࡃࡢ⤌✚㐀ᵓ㐀≀ࡀ⿕ᐖࢆཷࡅ࡚࠸ࡿࠋ 
௒ᚋࠊ⤌✚㐀ᵓ㐀≀ࡢ⪏㟈ᛶࢆྥୖࡉࡏ࡞࠸㝈ࡾࠊᆅ㟈ࡢࡓࡧ࡟⧞ࡾ㏉ࡉࢀࡿ⤌✚㐀ᵓ㐀≀ࡢᔂቯ⿕ᐖࢆ
ῶᑡࡉࡏࡿࡇ࡜ࡣᅔ㞴࡛࠶ࡿࠋඛ㐍ᅜ࡛ᥦ᱌ࡉࢀ࡚࠸ࡿᑐ⟇ࡀ㏵ୖᅜ࡟ࡶ㐺⏝࡛ࡁࡿࡀࠊ୺せ࡞ᘓᮦࡸᘓ⠏
ᢏ⾡ࡀᅜ࡟ࡼࡗ࡚኱ࡁࡃ㐪࠺ࡇ࡜ࢆ⪃៖ࡍࡿᚲせࡀ࠶ࡿࠋࡲࡓ㏵ୖᅜ࡛ࡣ㈈ᨻ㈨※ࡀஈࡋ࠸ࡓࡵࠊ⤒῭ⓗ࡟
ᐇ⾜ྍ⬟࡞ᢏ⾡࡛ࡢ⿵ᙉᑐ⟇ࡢ㛤Ⓨࡀᚲせ࡛࠶ࡿࠋ 
ᮏ◊✲ࡢ┠ⓗࡣࠊ≉࡟⌧ᅾ㏵ୖᅜ࡛ᘓ㐀ࡉࢀ࡚࠸ࡿ⤌✚㐀ᵓ㐀≀ࡢᆅ㟈᫬ࡢ◚ቯࡢゎ᫂ࠊࡉࡽ࡟ࡣ⤒῭ⓗ
࡟㇏࠿࡛ࡣ࡞࠸㏵ୖᅜ࡛ࡶධᡭ࡛ࡁࡿࡼ࠺࡞⣲ᮦ࡛Ᏻ౯࡟⿵ᙉࡍࡿ⿵ᙉἲࡢ㛤Ⓨࢆ┠ᶆ࡜ࡍࡿࠋ࡞࠾ࠊ௒ᅇ
ࡢ⿵ᙉἲࡢᮦᩱࡸ᪋ᕤᢏ⾡ࡣ࢖ࣛࣥࢆᇶ‽࡜ࡋ࡚࠸ࡿࠋࡲࡓṔྐⓗᘓ㐀≀ࡢ࡯࡜ࢇ࡝ࡣ⤌✚㐀ᵓ㐀≀࡛࠶ࡿ
ࡇ࡜࠿ࡽࠊ࠸࠿࡟እほࢆಖㆤࡋࡘࡘᆅ㟈࡟ᑐࡋ࡚ࡢ⪏㟈ᛶࢆྥୖࡉࡏࡿ࠿ࡀᮏ◊✲ࡢ㔜኱࡞ㄢ㢟࡛࠶ࡿࠋ 
 
 
㸰㸬せ⣲ヨ㦂࡟ࡼࡿຊᏛⓗ≉ᛶࡢゎ᫂

 ᮏ◊✲࡛ࡣ㏵ୖᅜࡢ⤌✚㐀ᵓ㐀≀ࢆᑐ㇟࡜ࡋࠊ⌧ᆅ࡛ࡢ㓄ྜཬࡧ↢⎰ࢆ⏝࠸࡚⤌✚㐀㒊ᮦࢆసᡂࡋࡓୖ࡛
ྛ✀ࡢせ⣲ヨ㦂ࢆ⾜࠺ࠋ ࡲࡓᐇ᪋ࡋࡓせ⣲ヨ㦂ࡢ✀㢮ཬࡧヨ㦂ಶయᩘࢆ⾲1࡟♧ࡍࠋ  
 ⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ᭤ࡆᙉᗘヨ㦂࡜ᩳࡵᅽ⦰ヨ㦂ࡢᴫせ࡜⤖ᯝࡣ4❶࡛㏙࡭ࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
┠ᆅࣔࣝࢱࣝࡢᅽ⦰ヨ㦂
 ⾲2ࡢ㓄ྜࡣᑐ㇟࡜ࡍࡿ㏵ୖᅜ࡛᪂つ࡟ᘓ≀ࢆᘓ㐀ࡍࡿ㝿࡟⏝࠸ࡽࢀࡿ㓄ྜ࡛ࠊࡇࢀ࡟ࡼࡗ࡚ࠊ኱ࡁࡉ
60mm×60mm×60mmࡢ౪ヨయࢆస〇ࡋࠊᅽ⦰ヨ㦂ࢆ⾜ࡗࡓࠋ┠ᆅࣔࣝࢱࣝࡢᅽ⦰ᙉᗘࡣᖹᆒ10.0N/mm2࡛࠶
ࡾࠊ㏵ୖᅜࡢࣔࣝࢱࣝࡣෆ㒊◚ቯࢆ㉳ࡇࡋࠊᚎࠎ࡟⾲㠃࡟ட⿣ࡀ⏕ࡌ࡚࠸ࡃࡇ࡜ࢆ☜ㄆࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ
୍⯡ⓗ࡞ࣔࣝࢱࣝࡢᙉᗘ࡜ࡋ࡚ࡣ30.0N/mm2࡜࠸ࢃࢀ࡚࠸ࡿࡢ࡛⬤ᙅ࡞┠ᆅ࡛࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓࠋ 
 
 
 
 
 
 
 
ẁ✚ࡳ↢⎰ࡢࡏࢇ᩿ヨ㦂
 ⤌✚㐀ࡀᆅ㟈࡟ࡼࡿ⿕ᐖࢆཷࡅࡓሙྜࠊỈᖹ᪉ྥࡢእຊ࡟ࡼࡗ࡚◚ቯࡀ㐍⾜ࡍࡿ࡜⪃࠼ࡽࢀࠊヨ㦂ࡣ⤌✚
㐀ቨయࡀ┠ᆅ㛫࡛◚ቯࡉࢀࡿሙྜࢆ᝿ᐃࡋࡓࡶࡢ࡛࠶ࡿࠋ౪ヨయࡣ᭱኱⪏ຊ࡟㏆࡙ࡃ࡟ࡘࢀࠊ㍕Ⲵ㠃࡜཯ຊ
࡜ࡢቃ࡛࠶ࡿ┠ᆅ࡛ࡎࢀࡀ⏕ࡌጞࡵࠊ◚ቯ㡢࡜ྠ᫬࡟⪏ຊࡀపୗࡋࡓࠋ◚ቯᙧ≧ࡣ෗┿1ࠊ2࡟♧ࡍࡼ࠺࡟2
ࣃࢱ࣮ࣥ࠶ࡾࠊ↢⎰࡜┠ᆅቃ⏺࡛◚᩿ࡍࡿࡶࡢ࡜ࠊቃ⏺࡛◚ቯࡋࡉࡽ࡟↢⎰ࡸ┠ᆅ࡟ட⿣ࡀ⏕ࡌࡿࡶࡢ࡛࠶
⾲ 1 ᮏ◊✲࡛⾜ࡗࡓせ⣲ヨ㦂ࡢ✀㢮࡜ヨ㦂యಶᩘ 
◁ 㻢㻢㻞㻢
▼⅊ 㻝㻟㻟㻡
䝉䝯䞁䝖 㻝㻜㻠㻞
Ỉ 㻝㻣㻞㻟
㻞㻚㻝㻠
㓄ྜ
㉁㔞䠄䡃䠅
ᐦᗘ䠄㼓㻛㼏㼙㻟䠅
⾲ 2 ┠ᆅࣔࣝࢱࣝࡢ㓄ྜ⾲ 
ヨ㦂ಶయᩘ
↓⿵ᙉ 㻞
⿵ᙉ 㻞
ᅽ⦰ᛂຊ㻔㻺㻛㼙㼙㻞㻕 ᅽ⦰ᛂຊ㻔㻺㻛㼙㼙㻞㻕
㻜㻚㻜㻜 㻜㻚㻜㻜 㻟
㻜㻚㻞㻠 㻜㻚㻜㻠 㻟
㻜㻚㻠㻤 㻜㻚㻝㻝 㻟
㻜㻚㻥㻡 㻜㻚㻝㻤 㻟
㻞㻚㻟㻤 㻜㻚㻟㻢 㻟
㻜㻚㻡㻠 㻟
㻜㻚㻣㻞 㻟
㻜㻚㻥㻝 㻟
㻝㻚㻜㻥 㻟
㻝㻚㻠㻡 㻟
㻟
㻟
ヨ㦂ྡ
┠ᆅ䝰䝹䝍䝹䛾ᅽ⦰ヨ㦂
ᩳ䜑ᅽ⦰ヨ㦂
㻟ẁ✚䜏↢⎰䛾䛫䜣᩿ヨ㦂
⿵ᙉ䝁䞁䜽䝸䞊䝖䛾᭤䛢ᙉᗘヨ㦂
᪥ᮏ
↢⎰
୰ᅜ
↢⎰
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⾲ 4 㗰⧄⥔ࣇ࢓࢖ࣂ࣮ࡢᘬᙇᙉᗘ 2) 
ࡿࠋ௒ᅇࡢࡏࢇ᩿ヨ㦂࠿ࡽࠊࡏࢇ᩿ᛂຊࡣᆶ┤᪉ྥࡢᛂຊ࡟౫Ꮡࡋ࡚࠾ࡾࠊᅽ⦰ᛂຊࡀ኱ࡁ࠸࡯࡝ࠊࡏࢇ᩿
ᛂຊࡶ኱ࡁࡃ࡞ࡿࡇ࡜ࡀศ࠿ࡾࠊ↢⎰ࡸ┠ᆅ࡟ட⿣ࡀධࡾࡸࡍࡃ࡞ࡗࡓࠋࡇࢀࡼࡾࠊ⤌✚㐀࡟Ỉᖹ᪉ྥࡢእ
ຊࡀຍࢃࡾࡏࢇ᩿◚ቯࢆ㉳ࡇࡍ࡜ࡁࠊୖᒙ㒊࡛ࡣ↢⎰࡜┠ᆅࡀ๤ࡀࢀࠊୗᒙ㒊࡛ࡣ┠ᆅෆ㒊ࡸ↢⎰࡟ட⿣ࡀ
ධࡾ◚ቯ࡟⮳ࡿ࡜⪃࠼ࡽࢀࡿࠋࡲࡓᅗ1ࡣ᪥ᮏࡢ↢⎰ࢆ⏝࠸ࡓࡏࢇ᩿ヨ㦂ࡢ⤖ᯝ࡜୰ᅜࡢ↢⎰ࡢヨ㦂⤖ᯝࢆ
♧ࡋࡓࡶࡢ࡛࠶ࡿࠋࡇࡢᅗ࠿ࡽࠊ᪥ᮏࡢ↢⎰࡟ẚ࡭୰ᅜࡢ3ẁ✚ࡳ↢⎰ࡣࡏࢇ᩿ᛂຊࡀ኱ࡁ࠸ࡇ࡜ࡀศ࠿ࡗ
ࡓࠋࡇࢀࡣࠊ୰ᅜࡢ↢⎰ࡢ⾲㠃ࡢ✵㝽ࡢከࡉࡀ㛵ಀࡋ࡚࠾ࡾࠊ┠ᆅ㒊࡛ࡢࣔࣝࢱࣝࡀ᪥ᮏࡢ↢⎰࡟ẚ࡭ᾐ㏱
ࡋࡸࡍࡃࠊ⾲㠃ࡢᦶ᧿ಀᩘࡀ኱ࡁࡃ࡞ࡗࡓࡓࡵ࡜⪃࠼ࡽࢀࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸱㸬⤌✚㐀ࡢᆅ㟈᫬⿕ᐖ㍍ῶࡢࡓࡵࡢ⿵ᙉ

 ᘬᙇຊࡢᙅ࠸⤌✚㐀ᵓ㐀≀ࢆ⿵ᙉࡍࡿ࡟ࡣࠊᙜ↛ࡢࡇ࡜࡞ࡀࡽᘬᙇຊࢆྥୖࡉࡏࡿ⿵ᙉᮦࢆ⏝࠸ࡿᚲせࡀ
࠶ࡿࠋࡑࡋ࡚㏵ୖᅜ࡛ࡶධᡭྍ⬟࡛࠿ࡘᏳ౯࡛࠶ࡿᚲせࡀ࠶ࡿࠋᮏ◊✲࡛ࡣ࢖࡛ࣛࣥࡢ㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺ
࡜࡯ࡰྠ➼ࡢᙉᗘࢆᣢࡘ᪥ᮏࡢᬑ㏻ࢥࣥࢡ࣮ࣜࢺࢆ⿵ᙉᮦ࡟⏝࠸ࡿࡇ࡜࡟ࡋࡓࠋ౑⏝ࡋࡓࢥࣥࢡ࣮ࣜࢺࡢ㓄
ྜ⾲ࢆ⾲3࡟♧ࡍࠋ 
 ࡲࡓࠊᘬᙇᙉᗘࢆྥୖࡉࡏࡿࡓࡵࠊࢥࣥࢡ࣮ࣜࢺ࡟ᅗ2ࡢ㛗ࡉ35mmࠊ┤ᚄ0.6mmࠊᘬᙇᙉᗘ600MPa௨ୖ
ࡢ㗰⧄⥔ࣇ࢓࢖ࣂ࣮㸦Hࢱ࢖ࣉ㸧2)ࢆࢭ࣓ࣥࢺ㔜㔞ࡢ30%ΰධࡋࠊ⧄⥔⿵ᙉࢥࣥࢡ࣮ࣜࢺ࡜ࡋࡓࠋ࡞࠾㗰⧄⥔
ࣇ࢓࢖ࣂ࣮ࡢᘬᙇᙉᗘࡢヲ⣽ࡣ⾲3࡟♧ࡍࠋ 
 
 
 
 
 
 
 
 
 
 
 
 

⾲ 3 ౑⏝ࡋࡓࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜ⾲ 
ᅗ 1 ᅽ⦰ᛂຊ㸫ࡏࢇ᩿ᛂຊࡢ㛵ಀ㸦᪥ᮏ࡜୰ᅜࡢ↢⎰ࡢẚ㍑㸧 
ᅗ 2 㗰⧄⥔ࣇ࢓࢖ࣂ࣮ࡢࢱ࢖ࣉ 2) 
෗┿ 2 ↢⎰ࡸ┠ᆅ࡟ட⿣㸦ᅽ⦰ᛂຊ 1.45N/mm2㸧
෗┿ 1  ↢⎰࡜┠ᆅቃ⏺࡛◚᩿㸦ᅽ⦰ᛂຊ 0.11N/mm2㸧 
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 ↢⎰⤌✚㐀ࡢቨయ౪ヨయ࡟࠾ࡅࡿࠊ↢⎰࡜ࣔࣝࢱࣝࡢ㒊ᮦࡣ஺஫࡟✚ࡳ㔜࡞ࡗ࡚࠸ࡿ≧ែ࡛࠶ࡾࠊࡇࡢࡼ
࠺࡞୍యᛶ࡟Ḟࡅࡿᵓ㐀≀ࡣ␗࡞ࡿ㒊ᮦ࡜᥋ࡋ࡚࠸ࡿ㠃ࡀᙅࡃ࡞ࡾࠊ↢⎰࡜ࣔࣝࢱࣝࡢ㛫ࡢ᥋╔ᙉᗘࡀࠊ↢
⎰࡜ࣔࣝࢱࣝಶࠎࡢᙉᗘࡼࡾᑠࡉࡃ࡞ࡾࠊ⤖ᯝⓗ࡟ྛࠎࡢ㒊ᮦࡀᣢࡘᙉᗘ௨ୗࡢຊ࡟ࡼࡗ࡚◚ቯ࡟⮳ࡿࠋ 
 ᮏ◊✲࡛ࡣ↢⎰✚ࡳࡢᡭἲ࡟╔┠ࡋࡓࠋ↢⎰✚ࡳࡢᡭἲࡣ኱ูࡍࡿ࡜ᩘ✀㢮Ꮡᅾࡋࠊᮏ◊✲࡛᥇⏝ࡍࡿᡭ
ἲࡣ࢖୍࡛ࣛࣥ⯡ⓗ࡞ᡭἲ࡛࠶ࡿࠊ୍ẁ࡟↢⎰ࡢ㛗ᡭ᪉ྥ࡜ᑠཱྀ᪉ྥࢆ஺஫࡟✚ࡳୖࡆࡿࣇࣛࣥࢻࣝ✚ࡳࡢ
୍✀࡜ࡋࡓ3)ࠋࡲࡓࠊෆ㒊࡟✵Ὕࢆタࡅࡿࡇ࡜࡟ࡼࡾࠊ↢⎰ࡢಶᩘ๐ῶ࡜↢⎰ቨయࡢ⥲㔜㔞ࢆ㍍ࡃࡍࡿຠᯝ
ࡀ࠶ࡿࡀࠊࡑࡢ཯㠃ᙉᗘࡀపୗࡍࡿࠋᮏ◊✲ࡣ㏵ୖᅜࡢ⤌✚㐀ᵓ㐀≀ࢆᑐ㇟࡜ࡋ࡚࠸ࡿࡓࡵࠊ↢⎰ቨࡣ୰ᅜ
ࡢ↢⎰࡛స〇ࡋࠊ෗┿3࡛♧ࡍࡼ࠺࡟ࠊ⦪᪉ྥ࡟✵Ὕࡀ࠶ࡾࠊࡇࡢ✵Ὕ࡟⧄⥔⿵ᙉࢥࣥࢡ࣮ࣜࢺࢆᡴタࡋ↢
⎰ቨࡢ୍య໬ࢆᅗࡾࠊ⪏㟈ᛶࢆྥୖࡉࡏࡿࡶࡢ࡛࠶ࡿࠋ ࢖ࣛࣥ࡞࡝ࡢ㏵ୖᅜ࡛↢⎰ቨ࡟ᕤල➼࡛✰ࢆタࡅ
ࡿࡢࡣྍ⬟࡛࠶ࡾࠊ✵Ὕࡀタࡅࡽࢀ࡚࠸࡞࠸᪤Ꮡࡢᘓ≀࡟ࡶࡇࡢ⿵ᙉ᪉ἲࡣ㐺⏝࡛ࡁࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸲㸬⤌✚㐀ᵓ㐀≀ቨࡢせ⣲ヨ㦂࡟ࡼࡿᑐ⟇ຠᯝ
 
⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ᭤ࡆᙉᗘヨ㦂
 ᮏ◊✲࡛ࡣࠊ⿵ᙉᮦ࡛࠶ࡿ⧄⥔⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ᭤ࡆᙉᗘヨ㦂ࢆᐇ᪋ࡍࡿࠋࡇࡢ᭤ࡆᙉᗘヨ㦂ࡣ࢔࣓ࣜ
࢝ࡢᅜ㝿ᇶ‽ASTM C78 (⡿ᅜᮦᩱヨ㦂༠఍つ᱁) 4)ࢆ౑⏝ࡋࠊ⧄⥔⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ᭤ࡆᙉᗘ(N/mm2)
ࢆ ᐃࡍࡿࠋ↢⎰ቨࡢ୍య໬ࢆᅗࡿࡓࡵ࡟ᡴタࡋࡓ⧄⥔⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ᭤ࡆᙉᗘヨ㦂࠿ࡽᚓࡽࢀࡓຊᏛ
ⓗ≉ᛶ࡟ࡘ࠸࡚㏙࡭ࡿࠋ 
 ᮏヨ㦂ࡣ኱ࡁࡉ100mm×100mm×400mmࡢ⿵ᙉࢥࣥࢡ࣮ࣜࢺ౪ヨయࢆస〇ࡋࠊヨ㦂ᶵ࡟タ⨨ࡍࡿࠋタ⨨᪉
ἲ࡜ࡋ࡚ࡣࠊ୕ゅᙧୖࡢᨭⅬࢆᩜࡁࠊ㕲〇ࡢ෇ᰕࢆᨭⅬ࠿ࡽᨭⅬࡲ࡛ࡢ㊥㞳ࡢ3ศࡢ1࡜࡞ࡿࡼ࠺࡟౪ヨయࡢ
ୖ㒊࡟タ⨨ࡍࡿࠋࡑࡢୖ࡟ཌࡉ10mm⛬ࡢ㕲〇ࡢࣉ࣮ࣞࢺࢆ⨨ࡁࡑࡢୖ࠿ࡽᅽ⦰ヨ㦂ᶵࢆ⏝࠸࡚Ⲵ㔜ࢆస⏝
ࡉࡏ◚ቯⲴ㔜ࢆồࡵASTMࡢᘧ(1)࡟௦ධࡋ࡚᭤ࡆᙉᗘࢆồࡵࡿࠋ᭤ࡆᙉᗘࡢヨ㦂⤖ᯝࢆ⾲5ࠊኚ఩࡜᭤ࡆ
ᙉᗘࡢ㛵ಀࢆᅗ3࡟♧ࡍࠋ⿵ᙉࢥࣥࢡ࣮ࣜࢺࡢ౪ヨయࡢ᭤ࡆᙉᗘࡣ5.8N/mm2࡜࡞ࡗࡓࠋࢥࣥࢡ࣮ࣜࢺࡢ᭤
ࡆᙉᗘࡣ4.5N/mm2࡛࠶ࡿࡢ࡛㗰⧄⥔ࣇ࢓࢖ࣂ࣮࡟ࡼࡗ࡚᭤ࡆᙉᗘࡀྥୖࡋࡓࡇ࡜ࡀศ࠿ࡿࠋ෗┿4ࠊ෗┿5࠿
ࡽࢥࣥࢡ࣮ࣜࢺࡀ㝆అࡋ࡚࠿ࡽࡶࣇ࢓࢖ࣂ࣮࡟ࡼࡗ࡚౪ヨయࡀ◚᩿ࡋ࡞࠿ࡗࡓࠋ 
 
 
 
 
 
 
 
 
 
 
෗┿ 3 ࣔࢹࣝࢆཧ⪃࡟స〇ࡋࡓ౪ヨయ 
⾲ 5 ᭤ࡆᙉᗘヨ㦂⤖ᯝ 
4) ᭤䛢ᙉᗘ㻾㻔㻺㻛㼙㼙㻞㻕
౪ヨయ䠍 㻢㻚㻞
౪ヨయ䠎 㻢㻚㻝
౪ヨయ䠏 㻡㻚㻞
ᖹᆒ್ 㻡㻚㻤
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ᩳࡵᅽ⦰ヨ㦂
 ᩳࡵᅽ⦰ヨ㦂࡛ࡣࠊ↢⎰⤌✚㐀ࡢせ⣲࡟࠾࠸࡚ࠊᅽ⦰ヨ㦂ᶵ࠿ࡽࡢᆶ┤ᅽ⦰ᛂຊࢆᕥྑᆒ➼࡟45°᪉ྥ࡟
ኚ᥮ࡍࡿࡇ࡜ࡀ࡛ࡁࠊࡑࡢຊࢆ↢⎰ቨయࡢ4㎶࡟స⏝ࡉࡏࡿࡇ࡜࡟ࡼࡾ⣧ࡏࢇ᩿ຊࢆ௜୚ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
⣧ࡏࢇ᩿ຊ࡜ࡣࠊ≀యࢆษ᩿ࡋࡓ࡜ࡁࠊࡑࡢษ᩿㠃࡟ࡏࢇ᩿ຊࡢࡳࡀస⏝ࡋ࡚࠸ࡿሙྜࡢຊ࡛࠶ࡿࠋࡇࡢ⣧
ࡏࢇ᩿ຊࢆ↢⎰ቨయ࡟୚࠼ࡿࡇ࡜࡟ࡼࡾࠊ↢⎰ቨయෆ㒊࡟ᘬᙇᛂຊࡀⓎ⏕ࡋ↢⎰⤌✚㐀ࡢせ⣲ෆ࡟స⏝࡛ࡁ
ࡿࠋ ࡑࡢࡇ࡜࡛ࠊ◚ቯⲴ㔜ࠊ᭱኱ࡏࢇ᩿ᛂຊࠊ᭱኱ࡏࢇ᩿ࡦࡎࡳࠊࡏࢇ᩿ᙎᛶಀᩘࠊᘬᙇࡾᛂຊ
ࢆồࡵࡿࡇ࡜ࡀ࡛ࡁࡿࠋ౪ヨయᑍἲࡣ1260mm×1260mm×370mm࡜ࡋ෗┿6ࠊ7࡟♧ࡍࡼ࠺࡟౪ヨయࢆୖୗᣳ
ࡳࠊࡦࡧ๭ࢀ᫬ࡢᆶ┤Ⲵ㔜࡜ᆶ┤ኚ఩ࠊỈᖹኚ఩ࠊ⦪ࡦࡎࡳࠊᶓࡦࡎࡳࢆ ᐃࡍࡿࠋࡦࡎࡳィࢆྲྀࡾ௜ࡅࡿ
ࡓࡵ࡟౪ヨయ୰ኸ࡟▼⅊ࢆⷧࡃ㈞௜ࡋࡓࠋᅽ⦰ຊࡀ↢⎰┠ᆅࢆᩳࡵ࡟ᶓษࡿࡼ࠺࡟ᑐゅ⥺㍕Ⲵ࡜ࡋࠊ୍᪉ྥ
ࡢ㍕Ⲵ࡜ࡋࡓࠋࡲࡓࠊ౪ヨయࡢୖୗ࡟἞ලࢆᣳࡴࡇ࡜࡟ࡼࡾࠊ㖄┤᪉ྥᅽ⦰ຊࢆ㍕Ⲵࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ 
 ⿵ᙉ౪ヨయࠊ↓⿵ᙉ౪ヨయࠊඹ࡟2య࡙ࡘ࡛ヨ㦂ࢆ⾜ࡗࡓࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 3 ኚ఩࡜᭤ࡆᙉᗘࡢ㛵ಀ 
෗┿ 5 ࢥࣥࢡ࣮ࣜࢺ㝆అᚋࡢ≧ἣ 
෗┿ 4 ࢥࣥࢡ࣮ࣜࢺࡢ㝆అ᫬ࡢ≧ἣ 
෗┿ 7 ᩳࡵᅽ⦰ヨ㦂౪ヨయ㸦ࡦࡎࡳィ㠃㸧 ෗┿ 6  ᩳࡵᅽ⦰ヨ㦂౪ヨయ㸦ኚ఩ィ㠃㸧 
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 ◚ቯࣃࢱ࣮ࣥࡣࠊ↓⿵ᙉ࡜⿵ᙉ࡛ࡣ␗࡞ࡿ◚ቯᣲືࢆ♧ࡋࡓࠋ↓⿵ᙉࡢ౪ヨయ࡛ࡣ෗┿8ࠊ෗┿9࡟♧ࡍࡼ
࠺࡟ࠊ↢⎰࡜ᶓ┠ᆅ࡛๤㞳ࡀぢࡽࢀࡓࠋࡇࢀࡣᶓ┠ᆅ᪉ྥ࡟⏕ࡌࡓࡏࢇ᩿ຊ࡜୺ᛂຊ࡜࡞ࡿᘬᙇᡂศࡀ◚ቯ
࡟኱ࡁࡃᙳ㡪ࡋࡓ࡜⪃࠼ࡽࢀࡿࠋࡲࡓ⿵ᙉࡋࡓ౪ヨయ࡛ࡣ෗┿10ࠊ11࡟♧ࡍࡼ࠺࡟ࠊ౪ヨయࡢᑐゅ⥺ୖ࡟ட
⿣ࡀධࡾࠊ↢⎰⮬య࡟ࡶட⿣ࡀከࡃぢࡽࢀࡓࡀࠊ↓⿵ᙉࡢࡼ࠺࡞ᔂቯࡣࡋ࡞࠿ࡗࡓࠋࡇࢀࡣᶓ┠ᆅ᪉ྥ࡟ࡏ
ࢇ᩿ຊࡀⓎ⏕ࡋࡓࡀࠊᆶ┤᪉ྥ࡟ᡴタࡉࢀ࡚࠸ࡿ⿵ᙉࢥࣥࢡ࣮ࣜࢺࡀ᢬ᢠࡋᔂቯࡲ࡛࡟ࡣ⮳ࡽ࡞࠿ࡗࡓ࡜⪃
࠼ࡽࢀࡿࠋட⿣ࡀ⏕ࡌࡓᚋࡶⲴ㔜ࡢࡳࡢ㍕Ⲵࢆ⥆ࡅࡓࡀࠊⲴ㔜ࡀ኱ࡁࡃቑຍࡍࡿࡇ࡜ࡣ࡞ࡃࠊ౪ヨయࡀᔂቯ
ࡋࡓẁ㝵࡛ᐇ㦂ࢆ⤊஢ࡋࡓࠋ 
ྛ౪ヨయࡢヨ㦂⤖ᯝࢆ௨ୗ࡟♧ࡍࠋᅗ4ࡣࡏࢇ᩿ࡦࡎࡳ࡜ࡏࢇ᩿ᛂຊࡢ㛵ಀᅗ࡛࠶ࡿࠋ࡯ࡰ┤⥺ⓗ࡟Ⲵ㔜
ࡀቑ኱ࡋࠊ┠ᆅ࡟ࡦࡧ๭ࢀࡀⓎ⏕ࡋࠊ↢⎰ቨࡢ୍㒊ࡢ↢⎰࡟ࡎࢀࡀ⏕ࡌࡓࡾࠊḞⴠࡍࡿ࡜ᛴ⃭࡟⪏ຊࢆኻ࠸
Ⲵ㔜ࡀపῶࡋࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ↢⎰⤌✚㐀ࡣᵓ㐀㒊ᮦࡢࡎࢀࡸḞⴠ࡟ࡼࡾᔂቯࢆᣍࡃཎᅉ࡟࡞ࡿ࡜⪃࠼ࡽ
ࢀࡿࠋ౪ヨయࡢྛᩘ್ࡢィ⟬᪉ἲࢆᅗ5࡟♧ࡍࠋASTM࡟ᚑ࠸ࠊヨ㦂࡟ࡼࡾᚓࡽࢀࡓᆶ┤Ⲵ㔜࠿ࡽᘧ2ࢆ⏝࠸
ࡏࢇ᩿ᛂຊࢆ⟬ฟࡍࡿࠋᘧ3ࡢ᭷ຠࡏࢇ᩿㠃✚ࡢ๭ྜ࡜ࡣ౪ヨయࡢ⦪᪉ྥࡢ✰࡟㛵ಀࡋ࡚࠾ࡾࠊ⿵ᙉ౪ヨ
య࡛=1.00ࠊ↓⿵ᙉ౪ヨయࡣ✵Ὕࡢ㠃✚ࡢ๭ྜࢆᘬ࠸࡚=0.89࡜࡞ࡿࠋḟ࡟ᆶ┤ኚ఩ԥࠊỈᖹኚ఩ԥ࠿ࡽ
ᘧ4ࢆ⏝࠸ࡏࢇ᩿ࡦࡎࡳࢆồࡵࡿࠋồࡵࡓࡏࢇ᩿ᛂຊࠊࡏࢇ᩿ࡦࡎࡳ࠿ࡽࡏࢇ᩿ᙎᛶಀᩘࢆィ⟬ࡋࡓࠋ
ࡏࢇ᩿ᙎᛶಀᩘࡣヨ㦂⤖ᯝ࠿ࡽᘧ5ࢆ⏝࠸࡚⟬ฟࡍࡿࠋ  
 ྛ౪ヨయࡢヨ㦂⤖ᯝࢆ⾲6ࠊ7࡟♧ࡍࠋ↓⿵ᙉࡢ౪ヨయ࡛ࠊ◚ቯⲴ㔜ࡸᘬᙇᛂຊࠊ᭱኱ࡏࢇ᩿ᛂຊࡢ್ࡀప
ࡃ࡞ࡗࡓࡢࡣࠊᮏ᮶ᩳࡵᅽ⦰ヨ㦂ࡣࡏࢇ᩿ຊࡸෆ㒊ࡢᘬᙇᛂຊ࡛ࠊ౪ヨయࡢ⦪᪉ྥࡢᑐゅ⥺ୖ࡟ட⿣ࡀ⏕ࡌ
ࡿヨ㦂࡛࠶ࡿࡀࠊட⿣ࡀ⏕ࡌࡿ๓࡟↢⎰࡜┠ᆅࡢ㛫࡟ட⿣ࡀ⏕ࡌࠊ኱ࡁ࡞ᵓ㐀㒊ᮦࡢࡎࢀࡸ๤㞳ࡀ㉳ࡇࡗࡓ
ࡓࡵ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋヨ㦂࡟࠾ࡅࡿ↢⎰ቨࡢᘬᙇᛂຊ࡟ᑐࡋࠊ┠ᆅࡢᘬᙇᙉᗘࡀప࠿ࡗࡓࡇ࡜ࡀࡎࢀࡸ
๤㞳ࡀ⏕ࡌࡓཎᅉࡔ࡜⪃࠼ࡽࢀࡿࠋ⾲6ࠊ7࡟♧ࡍࡼ࠺࡟ࠊ⿵ᙉࡋࡓ౪ヨయ࡛ࡣ◚ቯⲴ㔜ࡣ568.8kN࡛࠶ࡾࠊ
↓⿵ᙉࡢ౪ヨయ࡛ࡢ◚ቯⲴ㔜331.9kN࡟ẚ࡭࡚1.7ಸࡢⲴ㔜࡟⪏࠼ࡓࠋࡲࡓࠊࡏࢇ᩿ᙎᛶಀᩘࡣ253.9N/mm2࡛ࠊ
↓⿵ᙉࡢ౪ヨయࡢࡏࢇ᩿ᙎᛶಀᩘ212.4N/mm2࡟ẚ࡭࡚1.2ಸࡢࡏࢇ᩿ᙎᛶಀᩘࡢୖ᪼ࡀぢࡽࢀࠊࡲࡓ⦪᪉ྥ
ࡢᑐゅ⥺࡟ட⿣ࡀ⏕ࡌࡓࡇ࡜࠿ࡽࡶࠊ⿵ᙉ࡟ࡼࡾ↢⎰࡜┠ᆅࡢ୍యᛶࡀቑࡋࠊ୍ᐃࡢ⪏㟈⿵ᙉຠᯝࡀ࠶ࡿ࡜
⪃࠼ࡽࢀࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
෗┿ 8 ↓⿵ᙉ౪ヨయ 1㸦◚ቯᚋ㸧
෗┿ 9 ↓⿵ᙉ౪ヨయ 2㸦◚ቯᚋ㸧 ෗┿ 11 ⿵ᙉ౪ヨయ࡟⏕ࡌࡓட⿣
෗┿ 10 ⿵ᙉ౪ヨయ࡟⏕ࡌࡓட⿣
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㸸౪ヨయࡢỈᖹ㛗ࡉ(mm) 
 㸸౪ヨయࡢ㧗ࡉ(mm) 
!"㸸౪ヨయࡢዟ⾜(mm) 
#"㸸౪ヨయࡢᑐゅ⥺㛗ࡉ(mm) 

"㸸᭷ຠࡏࢇ᩿㠃✚(mm2) 
$㸸᭷ຠࡏࢇ᩿㠃✚ࡢ๭ྜ 
ᅗ 4 ᩳࡵᅽ⦰ヨ㦂࡟࠾ࡅࡿࡏࢇ᩿ࡦࡎࡳ࡜ࡏࢇ᩿ᛂຊࡢ㛵ಀ 
ᅗ 5 ౪ヨయࡢᑍἲ࡜ྛᩘ್ࡢィ⟬᪉ἲ 5) 
⾲ 6 ᩳࡵᅽ⦰ヨ㦂ࡢ⤖ᯝ㸦ࡑࡢ 1㸧 
౪ヨయ㔜㔞 ◚ቯⲴ㔜 ᘬᙇᛂຊ ᭱኱䛫䜣᩿ᛂຊ 䛫䜣᩿ᙎᛶಀᩘ
㻔㼗㻺㻕 㻔㼗㻺㻕 㻔㻺㻛㼙㼙㻞㻕 㻔㻺㻛㼙㼙㻞㻕 㻔㻺㻛㼙㼙㻞㻕
౪ヨయ䠍 㻤㻚㻢㻠 㻟㻝㻤㻚㻣㻜 㻜㻚㻟㻤 㻜㻚㻡㻠 㻝㻥㻟㻚㻥㻤
౪ヨయ䠎 㻤㻚㻣㻝 㻟㻠㻡㻚㻝㻜 㻜㻚㻠㻝 㻜㻚㻡㻤 㻞㻟㻜㻚㻤㻡
ᖹᆒ 㻤㻚㻢㻤 㻟㻟㻝㻚㻥㻜 㻜㻚㻠㻜 㻜㻚㻡㻢 㻞㻝㻞㻚㻠㻝
౪ヨయ䠍 㻝㻜㻚㻡㻠 㻢㻞㻞㻚㻢㻞 㻜㻚㻢㻣 㻜㻚㻥㻠 㻞㻢㻝㻚㻤㻡
౪ヨయ䠎 㻝㻜㻚㻞㻥 㻡㻝㻠㻚㻥㻝 㻜㻚㻡㻡 㻜㻚㻣㻤 㻞㻠㻢㻚㻜㻝
ᖹᆒ 㻝㻜㻚㻠㻞 㻡㻢㻤㻚㻣㻣 㻜㻚㻢㻝 㻜㻚㻤㻢 㻞㻡㻟㻚㻥㻟
↓⿵ᙉ
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㸳㸬⤖ㄽ
 
 ᮏ◊✲ࡣࠊ㧗ᗘ࡞ᑓ㛛▱㆑ࡸᢏ⾡ࢆᚲせ࡜ࡋ࡞࠸ᡭἲ࡛ࠊ࠿ࡘࠊ㏵ୖᅜ࡛ࡶධᡭ࡛ࡁࡿࡼ࠺࡞⣲ᮦ࡛⡆᫆
ⓗ࡞↢⎰⤌✚㐀ࡢᆅ㟈᫬⿕ᐖ㍍ῶᑐ⟇ࡢᵓ⠏ࢆ┠ᣦࡋࠊᐇ㦂ࢆ୰ᚰ࡜ࡋࡓ◊✲ࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊ௨ୗࡢ
ࡼ࠺࡞ࡇ࡜ࡀゝ࠼ࡿࠋ 
1㸧㏵ୖᅜ࡛ᘓ≀ࢆᘓ㐀ࡍࡿ㝿࡟⏝࠸ࡽࢀ࡚࠸ࡿ┠ᆅᮦࡣ㠀ᖖ࡟⬤࠸ࡇ࡜ࡀศ࠿ࡾࠊ3ẁ✚ࡳ↢⎰ࡢࡏࢇ᩿ヨ
㦂࡛ࡣࠊ᪥ᮏࡢ↢⎰࡜୰ᅜࡢ↢⎰ࡢຊᏛⓗ≉ᛶࢆẚ㍑ࡋࠊ୰ᅜࡢ↢⎰ࡣࡏࢇ᩿ᙉᗘ࡟࠾࠸࡚ࡣ᪥ᮏࡢ↢
⎰ࡼࡾᙉ࠸࡜࠸࠺ࡇ࡜ࡀศ࠿ࡗࡓࠋࡲࡓᘓ㐀≀ࢆ᝿ᐃࡋࡓ᫬ࡢ◚ቯᣲື࡜ࡋ࡚ࠊᅽ⦰Ⲵ㔜ࡢ኱ࡁࡃ࡞ࡿ
࡯࡝↢⎰ࡸ┠ᆅ࡟ட⿣ࡀධࡾࡸࡍࡃ࡞ࡗࡓࠋ 
2㸧ᥦ᱌ࡋࡓᆅ㟈᫬⿕ᐖ㍍ῶᑐ⟇ࡢ⿵ᙉᮦࡢຊᏛⓗ≉ᛶࡣࠊ᭤ࡆᙉᗘヨ㦂࡛ࡣࠊ᭤ࡆᙉᗘࡀྥୖࡋࠊࡉࡽ࡟
ࢥࣥࢡ࣮ࣜࢺࡀ㝆అࡋ࡚࠿ࡽࡶ౪ヨయࡀ◚᩿ࡍࡿࡇ࡜࡞ࡃ㠌ᛶࢆⓎ᥹ࡍࡿࡇ࡜ࡀศ࠿ࡗࡓࠋ 
3㸧ᩳࡵᅽ⦰ヨ㦂࡟࠾࠸࡚↢⎰ቨࡢຊᏛⓗ≉ᛶ࡜⿵ᙉຠᯝࡢ᳨ウࢆ⾜࠸ࠊ⿵ᙉࢆ᪋ࡉ࡞ࡅࢀࡤ↢⎰ቨ࡟ட⿣
ࡀ⏕ࡌࡿ๓࡟ࠊ↢⎰࡜┠ᆅࡀ๤㞳ࡍࡿࡇ࡜ࡀศ࠿ࡗࡓࠋࡲࡓ⿵ᙉ࡟ࡼࡗ࡚ட⿣ࡀ⏕ࡌࡓᚋࡶ⪏ຊࢆ⥔ᣢ
ࡋ⥆ࡅࡓࡇ࡜࠿ࡽࠊ↢⎰࡜┠ᆅࡢ୍యᛶࡀᡂࡉࢀࠊ୍ᐃࡢ⿵ᙉຠᯝࡀᚓࡽࢀࡿࡇ࡜ࡀศ࠿ࡗࡓࠋ 
 ௨ୖࡢࡇ࡜࠿ࡽࠊᥦ᱌ࡋࡓᆅ㟈᫬⿕ᐖ㍍ῶᑐ⟇ࡣࠊ↢⎰⤌✚㐀ࡀ኱ᆅ㟈᫬ࡢࢡࣛࢵࢡࡢⓎ⏕ࢆචࢀࡿ࡯࡝
ࡢࠊᙉᗘࡢྥୖ࡟ࡣ࡞ࡽ࡞࠸ࡀࠊࢡࣛࢵࢡࡢᣑ኱ࡸᵓ㐀㒊ᮦࡢⴠୗࢆ㜵ࡂࠊእຊ࡟ᑐࡍࡿ⪏ຊࢆ⥔ᣢࡋ⥆ࡅ
ࡿྍ⬟ᛶࡣ♧၀ࡉࢀࡓࠋࡇࢀ࡟ࡼࡾࠊᆅ㟈᫬ࡢ↢⎰⤌✚㐀ࡢ኱つᶍ࡞ಽቯࢆ㜵ࡄྍ⬟ᛶࡢ࠶ࡿࡇ࡜ࡀศ࠿ࡾࠊ
ࡲࡓಽቯࢆ㑊ࡅࡽࢀ࡞࠸࡜ࡋ࡚ࡶࠊಽቯࡲ࡛ࡢ᫬㛫ࢆ✌ࡄࡇ࡜࡛ఫẸࡀ㑊㞴ࡍࡿ᫬㛫ࢆ☜ಖ࡛ࡁࠊேⓗ⿕ᐖ
ࡢ㍍ῶ࡟ࡘ࡞ࡀࡿ࡜⪃࠼ࡽࢀࡿࠋ 
 
ㅰ㎡㸸ᮏ◊✲ࡢ୍㒊ࡣᩥ㒊⛉Ꮫ┬⛉Ꮫ◊✲㈝⿵ຓ㔠㸦ᇶ┙◊✲㸦A㸧ᾏእᏛ⾡ㄪᰝ ◊✲௦⾲⪅㸸ᐑᓥᫀඞ㸧
ࡢ⿵ຓࢆཷࡅࡓࠋグࡋ࡚ឤㅰࡍࡿḟ➨࡛࠶ࡿࠋ 
 
ཧ⪃ᩥ⊩
1) ┠㯮බ㑻㸸2005ᖺࣃ࢟ࢫࢱࣥ໭㒊ᆅ㟈࡟ࡼࡿ୍⯡ఫᏯࡢ⿕ᐖ࡜⡆౽࡛ప౯᱁࡞⪏㟈⿵ᙉἲࡢᥦ᱌,⮬↛⅏ᐖ⛉Ꮫ
J.JSNDS25-3381-392㸦2006㸧, pp.381-392, 2006. 
2) CMCᰴᘧ఍♫㸸SSࣇ࢓࢖ࣂ࣮ ,http://www.din.or.jp/~cmc/pdf/ss_fiber_pamph.pdf. 2013ᖺ4᭶ཧ↷. 
3) ඲ឡ▱┴㉥↢⎰ᕤᴗ༠ྠ⤌ྜHP㸸↢⎰ࡢ✚ࡳ᪉/ᩜࡁ᪉, http://www.akarenga-aichi.or.jp/ja/pile.html, 2013ᖺ4᭶ཧ↷. 
4) ASTM: Designation:C78-02,  2002. 
5)   ASTM: Designation:E519-07,  2007. 
⾲ 7 ᩳࡵᅽ⦰ヨ㦂ࡢ⤖ᯝ㸦ࡑࡢ 2㸧 
᭱኱ᆶ┤ኚ఩ ᭱኱Ỉᖹኚ఩ ᭱኱ᆶ┤䜂䛪䜏 ᭱኱Ỉᖹ䜂䛪䜏 ᭱኱䛫䜣᩿䜂䛪䜏
㻔㼙㼙㻕 㻔㼙㼙㻕 㻔㽢㻝㻜㻙㻢㻕 㻔㽢㻝㻜㻙㻢㻕 㻔㽢㻝㻜㻙㻢㻕
౪ヨయ䠍 㻠㻚㻤 㻜㻚㻞 㻞㻣㻝㻤 㻝㻡㻠 㻞㻤㻝㻤
౪ヨయ䠎 㻠㻚㻟 㻜㻚㻞 㻞㻠㻟㻣 㻝㻠㻡 㻞㻡㻟㻡
ᖹᆒ 㻠㻚㻢 㻜㻚㻞 㻞㻡㻣㻣 㻝㻠㻥 㻞㻢㻣㻣
౪ヨయ䠍 㻢㻚㻠 㻜㻚㻞 㻟㻡㻥㻟 㻝㻣㻝 㻟㻡㻥㻡
౪ヨయ䠎 㻡㻚㻠 㻜㻚㻟 㻟㻜㻟㻞 㻞㻝㻡 㻟㻝㻣㻞
ᖹᆒ 㻡㻚㻥 㻜㻚㻞 㻟㻟㻝㻟 㻝㻥㻟 㻟㻟㻤㻠
⿵ᙉ
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